ABSTRACT Four core samples from Site 217 were extracted, and the solvent soluble organic matter was characterized by GC (gas chromatography) and GC/MS (gas chromatography /mass spectrometry). The samples range in age from the Quaternary to the Upper Cretaceous and contain only traces of organic carbon. The normal alkanes are the major homologous series present in all the samples. They do not exhibit a carbon number preference. Unresolved cyclic and aromatic compounds comprise the bulk of the extracts. The Quaternary sample may be contaminated by drill pipe joint grease. The other samples appear to be matured sediments.
INTRODUCTION
The samples discussed herein were taken from Site 217, situated on the northern end of Ninetyeast Ridge (8°55.6'N, 90°32.3'E) in 3020 meters of water. The stratigraphy at this site is comprised predominantly of calcareous ooze and chalk as detailed by von der Borch, Sclater, et al. (1971) . All the samples are low in organic carbon content (average about 0.1%). The details of each sample are given in Table 1 .
EXPERIMENTAL
Analyses using GC/MS were carried out on a modified Varian MAT model 311 GC/MS linked on-line to an XDS Sigma 2 computer (Smith et al., 1971) . The column conditions used in the GC and GC/MS analyses are cited in the respective figure legends, and the mass spectrometric and computer operating parameters are analogous to those reported by Smith et al. (1971) . Certain mass spectra from the various GC/MS analyses were identified by using a compound classifier (Smith, 1972; Chang et al., in preparation) .
Gas chromatographic analyses were carried out using a Perkin-Elmer model 900 gas chromatograph fitted with a flame ionization detector and operating under the conditions stated in the respective figure legends.
All solvents used, e.g., toluene, benzene, methanol, and «-heptane were Mallinckrodt nanograde quality. The toluene, benzene, and methanol were redistilled in an all-glass apparatus prior to use.
The samples were dried under vacuum (60°C and 25 cm Hg pressure) and then extracted in a sealed ball mill jar with benzene or toluene and methanol solvent mixture (3:1) according to the method of Rittenberg et al. (1963) . After
Research supported by the Oceanographic Section, National Science Foundation, NSF Grant GA-24214. filtration through a fine-glass frit, the extracts were concentrated on a rotary evaporator (bath at 30-40°C) and then repartitioned into a heptane-diethyl-ether-soluble fraction and a toluene or benzene-methanol-soluble fraction. The heptane-soluble fraction of Sample 217-1-3, 0-20 cm, was subjected for further separation using silica gel chromatography. A 15 mm × 15 cm glass column was packed with 10-g conditioned SiC»2 (washed with methanol, dried at 100°C overnight, and conditioned with heptane) and the sample eluted into 13 fractions. Each cut was analyzed by GC and similar fractions were combined.
RESULTS
The extraction yields for the Site 217 preliminary analysis are given in Table 1 . The gas chromatographic traces for the total extract fractions are shown in Figure 1 . Each extract is a complex unresolved mixture. The total fractions were then partitioned between heptane and benzene and methanol (3:1). Most of each fraction was soluble in heptane (cf. Table 1) which is unlike previous results from other DSDP samples (Simoneit and Burlingame, 1972;  in press a). The GC traces of these fractions are shown in Figures 2 through 5. The total fractions were also subjected to GC/MS analysis, and the salient features of those data are shown in Figures 6, 7 , and 8. The GC/MS results for the total extracts are summarized in Table 2 .
The predominant components in all four samples are normal alkanes. The series C n H2«+2 ranges from n = 13 to 29, with a maximum at n = 17 and essentially no carbon number preference for Sample 217-1-3, 0-20 cm. The «-alkanes amount to 6 ppm of the dry weight for this sample. It should be noted that total ion current suppression occurs in these capillary GC/MS analyses when a large unresolved hump is injected. For example, in the data for Sample 217-1-3 (cf. Figure 6a ) the scans 120-170 are detuned, resulting in the minimum observed. The normal paraffins, C w H2«+2, in Sample 217-6-5, 10-30 cm, are also equivalent to about 6 ppm and range from n = 14 to 34, with a maximum at n = 24 and essentially no carbon number preference. Sample 217-14-4, 20-40 cm, has a normal alkane distribution rnaging from n = 17 to 33 for C«H2n+2> with a maximum at n = 22 and no carbon number preference. The alkanes account for approximately 4 ppm of the dry sample. The series C«H2«+2 ranges from n = 17 to 35, with a maximum at n = 22 and again no carbon number preference in Sample 217-30-3, 0-20 cm. The w-alkanes amount to approximately 8 ppm of the dry weight of this sample. Possible contaminants from core tube material, mainly the compound dioctyl 2,3-dimethylsuccinate (Simoneit et al., 1973; Simoneit and Burlingame, in press (b) , were found in all of the samples. Phthalate esters were detected in two samples (cf. Figures 6d and f) . The Cretaceous sample (217-30-3) had a suite of unknown compounds of short GC retention times (cf. Figures 7d and 8a,b) and two peaks probably due to dipentylbenzene (Structure I). The scan 112 spectrum (Figure 7c ) fits the fragmentation pattern of probably the ortho isomer of Structure I. The compound classifier matched the spectrum to an alkylbenzene. The scan 88 spectrum (Figure 8b ) is a mixture of a dipentylbenzene and an unknown of molecular weight 220.
The recombined extract fractions from Sample 217-1-3, 0-20 cm, were subjected to liquid chromatography on silica gel. The fraction yields and descriptions are listed in Table  3 . Representative GC traces for this separation are found in Figure 9 . Fraction 1 (cf. Figure 9a ) closely resembles the initial heptane extract. Fractions 2 through 4 consist of a highly unresolved mixture of cyclic and aromatic hydrocarbons (cf. Figure 9b ). Fractions 5 through 11 have the same unresolved GC traces as is the case for fractions 2 through 4. Fractions 12 and 13 consist of the more polar compounds. A GC/MS analysis of this cut was carried out. The major peaks are phthalate esters and dioctyl 2,3-dimethylsuccinate.
DISCUSSION AND CONCLUSION
The distribution histograms for the n-alkanes in these samples are shown in Figure 10 . No carbon number preference is evident. The Quaternary sample has a maximum at C17, the Oligocene sample at C24, the Paleocene at C22» and the Cretaceous is bimodal with maxima at C22 and C27. These alkane distributions indicate matured sediments (Bray and Evans, 1961) . This distribution for the Quaternary sediment seems peculiar, especially since the GC trace closely resembles that for drill pipe joint grease (Simoneit et al., 1972) . In view of the low extract yields, contamination by drilling oils must be considered. Samples 217-144, 2040 cm, and 217-30-3, 0-20 cm, exhibit a predominance of the C22 n-alkane. Schenck(l969) observed this predominance in a large number of terrestrial sediments ranging in age from Miocene to Permian. Such a predominance has not been observed in crude oils (Schenck, 1969) .
The contaminants such as phthalate esters and dioctyl 2,3-dimethylsuccinate were minor in all samples, indicating that the bulk of the solvent-soluble organic matter is indigenous to the sediments. The anomaly in the case of the Quaternary sample may be due to drilling lubricants or possibly petroliferous sediments of terrigenous origin eroded and brought in by the Ganges River system.
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Figure 1. Gas chromatograms of the total extract fractions from core samples: (a) 217-1-3, 0-20 cm; (b) 217-6-5,10-30 cm; (c) 217-14-4, 20-40 cm; (d) 217-30-3, 0-20 cm. (GC conditions: lOft× 1/8 in. stainless steel column, packed with 3% OV-1 on 100-120 mesh Gaschrom Q, programmed from 100-270°C at 6°/min, and using He carrier gas at 40 ml/min).
, 1973 in press (a). Comparative compositional studies of organic matter in the DSDP (JOIDES) cores, legs 5-15: Am. Assoc. Petrol. Geol. Bull.
., in press (b Figure 1 ). (Figure 2) -6-5, 10-30 cm; (c) 217-14-4, 20-40 cm; (d) 217-30-3, 0-20 cm. (Concentrations are approximate as determined by GC).
Figure 2. GC traces of two solvent extract fractions from Sample 217-1-3, 0-20 cm: (a) heptane-soluble material; (b) benzene and methanol-soluble material (GC conditions as cited in

